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Objective:  To evaluate the application value of multislice
computed tomographic perfusion imaging (MSCTPI) and
multislice computed tomographic angiography (MSCTA)
on traumatic cerebral infarction.
Methods:  MSCTA was performed on 10 patients who
were initiailly diagnosed as traumatic cerebral infarction by
normal conventional computed tomography (NCCT), among
whom, 3 patients were examined by MSCTPI simultaneously.
Reconstructed images of the intracranial artery were made
with techniques of maximum intensity projection (MIP) and
volume rendering (VR) from MSCTA scanning data. Then
the graph of function of four parameters, regional cerebral
blood flow (rCBF), regional cerebral blood volume (rCBV),
mean transit time (MTT), and time to peak (TTP), acquired
by the perfusing  analysis software was obtained.
Results:  Among the 10 patients with traumatic cerebral
infarction, 6 showed complex type on NCCT, which depicted
abnormality on MSCTA, and 4 showed simple type on
NCCT, which had negative results on MSCTA. Among the
4 patients with abnormal great vessels, 2 suffered from steno-
sis or occlusion of the middle cerebral artery, 1 from spasm
of the anterior cerebral artery, and 1 from spasm of the ver-
tebral-basal artery. The image of MSCTPI of 1 patient with
massive cerebral infarction on the right cerebral hemisphere
confirmed by CT was smaller than those of the other patients,
which showed occlusion of the ipsilateral middle cerebral
artery on MSCTA. Among the 6 patients whose MSCTA
showed no abnormality, 4 showed simple infarction and 2
showed complex infarction. The infarction focus of 5 pa-
tients occurred in the basal ganglia and 1 in the splenium of
corpus callosum. Among the 2 cases of small cerebral inf-
arction volume on NCCT, one was normal, the other showed
hypoperfusion on MSCTPI and was normal on MSCTA.
Conclusion:  The combination of MSCTPI and MSCTA
is very useful for evaluating the change of intracranial ar-
tery in ischemic regions and assessing the cerebral hemo-
dynamic information of traumatic cerebral infarction.
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Multislice computed tomographic angiography(MSCTA) can clearly show the morphologi-cal changes of intracranial arteries and
multislice computed tomographic perfusion imaging
(MSCTPI) can obtain the information about blood flow
perfusion of the brain tissues. 1-4 At present, the imag-
ing evaluation on traumatic cerebral infarction is mostly
restricted to normal conventional computed tomogra-
phy (NCCT) both at home and abroad. 5,6 Based on
NCCT, we treated patients with traumatic cerebral inf-
arction with combination of MSCTA and MSCTPI in re-
spect to have a better grasp of the overall situation of
the intracranial hemodynamic state after trauma for di-
recting the early treatment in clinic.
METHODS
Clinical data
A total of 10 patients (7 males and 3 females, aged
12-69 years, mean:38.3) were diagnosed clinically as
traumatic cerebral infarction by us in this study. The
time from onset to seeking medical advice was 1 hour
to 5 days. All the patients were examined by multislice
spiral NCCT and MSCTA immediately after diagnosis and
3 patients were examined by MSCTPI simultaneously.
Radiological examination
NCCT was a transection scanning using a
LightSpeed spiral CT scanner of GE 16 layers, with the
routine layer thickness of 5 mm and the interlaminar
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distance of 5 mm. Based on NCCT, MSCTPI chose 4
layers from the basal ganglia to the corona radiata deck
as the interest layers or the layer and the neithbouring
layer that the focus was located diagnosed by CT plain
scan for examination. The scanning conditions were
as follows: voltage of 80 kV, current flow of 200 mA,
field of vision (FOV) of 24 cm, scanning speed of 1 s/r,
and layer thickness of 20 mm. A total of 200 images
were obtained after scanning for 50 seconds. Scanning
began after time delay for 7 seconds. And 50 ml non-
ionic constrast medium (300 mg/ml Omnipaque) was in-
jected into the ulnar vein with a high-pressure syringe,
with the flow rate of injection of 4.0 ml/s. The examin-
ing scope of MSCTA was from the inferior margin of the
atlas to the level of the parietal eminence, with the scan
line paralleled to the base of skull. During the process
of MSCTA, 80 ml constrast medium (300 mg/ml
Omnipaque) was injected into the ulnar vein with a high-
pressure syringe at an injection speed of 3.0 ml/s, and
scanning began after time delay for 20-26 seconds. The
scanning parameters were as follows: layer thickness
of 1.25 mm, interlaminar distance of 0.626 mm, pitch
of 0.625:1, scanning speed of 0.8 s/r, voltage of 120 kV,
current flow of 300 mA, exposure time of 9.3 seconds,
and matrix of 512×512.
Image processing
The scanning data were input into ADW4.2 work-
station and postprocessed with CT imaging software of
Perfusion 3. The anterior cerebral artery with peaked
accentuation was selected as the input artery, the su-
perior sagittal sinus at the same deck was taken as
the output vein, and the regions of interest (ROI) were
placed in the corresponding vessels. Graph of function
of the four parameters, regional cerebral blood flow
(rCBF), local cerebral blood volume (rCBV), mean tran-
sit time (MTT) and time to peak (TTP), was built through
calculation with softwares. The entire morphologies of
the intracranial arteries were observed with MSCTA
through applying volume rendering (VR) and maximum
intensity projection (MIP) techniques. The whole pro-
cess of combined examination of MSCTPI and MSCTA
and postprocessing needed 20 minutes.
RESULTS
NCCT manifestation of traumatic cerebral infarc-
tion
Based on whether or not associated with intracra-
nial hemorrhagic injuries, traumatic cerebral infarctions
in this study were divided into simple type and com-
plex type. In the 4 patients showing simple cerebral
infarction on NCCT, the focus was located in the basal
ganglia and without intracranial hemorrhagic injury. The
6 patients with complex infarction on NCCT showed
intracranial hemorrhagic injuries, including contusion
and laceration of brain in 2 cases, subdural hematoma
combined with contusion and laceration of brain in 2,
and traumatic subarachnoid hemorrhage in 2. Among
the 6 patients, NCCT showed different degrees of cere-
bral infarctions, including massive ones in 4 cases and
bilateral ones in 1. The infarction of 1 case occurred in
the basal ganglia and the other one occurred in the
splenium corporis callosi.
MSCTA and MSCTPI manifestations of traumatic
cerebral infarction
Among the 10 patients examined by MSCTA, 4 were
found with abnormality in the great vessels, including
occlusion or stenosis of the middle cerebral artery in 2
cases,  spasm of the anterior cerebral artery in 1, and
spasm of the basal artery in 1. Among the 4 patients
with complex infarction on NCCT, spasm of the great
vessels occurred in 2 patients with traumatic subarach-
noid hemorrhage. Among the 6 patients without obvi-
ous abnormality on MSCTA, 4 showed simple infarc-
tion and 2 showed complex ones. The infarction of 5
cases occurred in the basal ganglia and 1 occurred in
the splenium corporis callosi. Among the 3 patients
examined by MSCTPI, 1 patient showed massive
hypoperfusion because of massive cerebral infarction
of the right frontotemporal parietal lobe, 1 showed fas-
ciolar hypoperfusion of the splenium corporis callosi.
Relationship between infarction volume on NCCT
and manifestations of MSCTA and MSCTPI
 One patient showed massive cerebral infarction of
the right frontotemporal parietal lobe on NCCT, with ip-
silateral middle cerebral artery occlusion on MSCTA
and corresponding abnormal perfusion area of the in-
fraction focus on MSCTPI, which was larger than the
focus volume on NCCT. One patient showed fasciolar
hypoperfusion of the splenium corporis callosi on
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MSCTPI, with smaller infarction focus volume on NCCT
and no abnormality on MSCTA (Fig. 1). And one patient
showed normal perfusion on MSCTPI, with smaller inf-
DISCUSSION
The pathological mechanism of traumatic cerebral
infarction is complicated, which can be roughly divided
into three theories: mechanical injury of the vessel wall,
angiospasm secondary to subarachnoid hemorrhage,
and hypothalamus injury. 5 In this study, we classified
them into two main categories: complex and simple
types. The former had obvious clinical history of surgi-
cal trauma, severe clinical symptoms. Most cases of
complex type were complicated with consciousness
change, even with cerebral hernia, and pathological
changes of intracranial hemorrhage and wide-bound
infarction of the lobe of brain could be found on CT film.
In this study, 6 patients with complex type of traumatic
cerebral infarction were obviously secondary to intrac-
ranial hemorrhage, which pressed the vessel wall di-
rectly or indirectly to make stenosis or occlusion of the
vessel and thus dearterialization. Although bilateral in-
farction may happen, the main infarction focus of all
the patients in this study was located in the hemor-
rhagic side. In this study, MSCTA further proved that
infarction was induced by the compression on the ves-
sel wall, which was accordant with the view points of
Mirvis et al6. However, in some patients without intrac-
ranial hematoma but with high-density changes of sub-
arachnoid hemorrhage in the pavimentum cerebri and
the cistern of lateral sulcus on CT, massive infarction
occurred after few days. This kind of infarction had no
relationship with mechanical compression but relevant
Fig.1. Traumatic complex infarction. A: Infasiolar infarction is observed deviating to the left side of splenium corporis callosi and at the
same time stripped laceration and contusion injury combined with fracture of parietal bone on NCCT. B: MSCTPI image shows infasiolar
hypoperfusion in the splenium corporis callosi. C: MSCTA shows no obvious abnormality in intracranial arteries.
to the delayed angiospasm of traumatic subarachnoid
hemorrhage, which was also proved by that 1 patient
showed spasm of the anterior cerebral artery and 1
showed spasm of the vertebral-basal artery on MSCTA.
The clinical and CT manifestations of simple traumatic
cerebral infarction had certain specificities: (1) mild trau-
matic injuries, (2) delayed process of neurosigns after
injury, (3) all infarctions occurring in the basal ganglia
and the callositas, and (4) showing normal on MSCTA.
Due to the normal manifestation of infarcted great
vessels, most of the great vessels could obtain
favourable therapeutic effect, even got recovery.
Therefore, it was necessary for doctors in clinic to
deepen the understanding of this kind of disease.
MSCTPI combined with MSCTA can make early di-
agnosis of traumatic cerebral infarction, evaluate the
hemoperfusion and objectively evaluate the state of the
feeding arteries in the ischemic area in the brain
simultaneously. In this study, one case of massive trau-
matic cerebral infarction showed regional abnormal per-
fusion area in the brain tissues on MSCTPI and corre-
sponding arterial stenosis on MSCTA. The 2 cases of
fasciolar infarction focus presented normal and no ab-
normality was found on MSCTA. The main causes were
that cerebral infarction with small volume was mainly
stenosis or occlusion of arterioles, while the changes
of small vessels were not shown clearly on MSCTA.
The imaging speed of combination of MSCTPI and
arction focus volume on NCCT and occurring in the basal
ganglia, and no abnormality was found on MSCTA.
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MSCTA  is very quick when applied for patients with
early cerebral infarction, and examinations of MSCTPI
and MSCTA and image postprocessing can be com-
pleted within 20 minutes, which fully needs the requests
of emergency cases. The shortcoming of this study is
that the case number is too small. Because the hap-
pening of early ischemic cerebral infarction is a dynamic
process, whether the examing time of MSCTPI has ef-
fects on measurement of the parameters needs a great
quantity of in-depth studies on many clinical patients.
In conclusion, combinating examination of MSCTPI
and MSCTA is safe, economic and shortcut, and it can
be performed immediately after onset of disease, which
is helpful for clinicians to fully comprehend the state of
hemodynamics of traumatic cerebral infarction and early
judgement of the cerebral infarction and the scope. It
plays important roles in directing early treatment in
clinic.
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